Printing

Direct Printing PC Printing

Application Layer Digital Still Image MIB ESC/P PCL PostScript

l N

Device & Service Discovery

Presentation Layer TWAIN
JetSend \
Session Layer \ / \ 4
Printing Protocol on SBP-2 Apple Printer Access Protocol
Transport Layer I
( Device abstracted transport ) IEEE 1284.4 Apple Transaction
TCP or UDP Protocol
Network Layer  EP 2
( Device specific transport ) ®
Data Link Layer IP on 1394 v
®—@ has dependency FCP P
—» may talk to I
Hardware Layer v v
ECP/EPP USB IEEE 1394 Ethernet
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Responsibility of each layer

Layer

Responsibility

IEEE 1394 specific topics

Application Layer

Presentation Layer

Session Layer

Transport Layer

Network Layer

Data Link Layer
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application specific service

multiple host service

error recovery

flow control, multiple logical channel
error detection

device specific transaction

device specific connectibity

Direct printing, PC-printing
Status monitoring,
Power Management

bit image data format
data structure for session

login/logout control

Reconnection after bus rest

Node ID detection



What is minimal requirement for PC printing protocol (1)

¢ Multiple Logical Channel

e Flow Control

* Multiple Hosts Connectivity

* Multiple Targets Connectibity

* Recconection after busreset
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IEEE 1284.4 is convenient,...

Pull style flow control has better performance
in |EEE 1394 platform. From this point of view
SBP-2 is suitable.

Printer requests hosts to login.

Hosts request printers to have self identification.

IEEE 1394 specific issue. Thus transport layer
shall not be responsible for this requirement.



What is minimal requirement for PC printing protocol (2)

MIB

Spooler

\ /Many clie

Language Monitor

T

Port Monitor

l

l

l

Status Monitor

equires multiple logical channel

Can we have additional APIs ??

data

cmd

status

Target device has multiple logical channel
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Old Epson Model had complexity (1)

An example shows complicated protocol stack

PC side protocol stack Printer side protocol stack
Language Monitor ¢
.>
ESC/P data + cmd ESC/P data + cmd
IEEE P1284.4 packet ~ IEEE P1284.4 packet
Port Monitor Printer BIOS
A
|IEEE P1284.4 implemantation —eB_-I-?
push model ( R T push model
; Credit A Credit reply if Printer resident 1/O firmware
memory
|IEEE 1394 v |IEEE 1394 Buffer
printing data link buffer printing data link
[l model ﬁ } T .
Pu SBP-2 Class driver
SBP-2 filter driver @
IEEE 1394 Bus Class pull model
mini port

I T I T

IEEE 1394 bus hardware
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Old Epson Model had complexity (2)

"Push --> Pull conversion" brings complexity
"Push --> Pull conversion" requires pseudo buffering

CBT stack on host device Pull Model Data Link on host device Pull Model Data Link in peripheral

STEP 1: OpenChannel
STEP 2: reply credit when

data STEP 4: ping data aware register,
< when data has been stored in buffer
p| 1284.4 packet | data aware register
STEP 3: send 1284.4 pakets # of packets
to buffer space ‘\\P U L L base address of buffer
C \
PUSH data buffer ——
STEP 5: read data | | |

STEP 7: free used buffer and
recycle memory for next

« fetch complete < STEP 6: mark fetch complete

STEP 8: repeat from STEP3 register to nortify

STEP 9: CloseChannel
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Improved Epson Model resolved complexity
Improved protocol stack gives simple memory bus architecher

PC side protocol stack

Language Monitor T

ESC/P data + cmd
IEEE P1284.4 packet

A 4

Port Monitor

Printer side

protocol stack

B

ESC/P data + cmd

IE

EE P1284.4 packet

A

Printer BIOS

push model

Printer resident I/O firmware

IEEE 1394

Printing Protocol on SBP-2

pull model {}

printing data link

buffer

SBP-2 filter driver

IEEE 1394 Bus Class

mini port

SBP-2 Class driver

=

pull model

J T

J T

IEEE 1394 bus hardware
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Improved Epson Model resolved complexity

PC side Printer side

Language Port filter WDM Class mini Printer Printer
Monitor Monitor driver driver port hardware resident 1/0 BIOS
m IEEE 1284.4 IEEE 1284.4
23
<gn g 1284.4 packet Pu' style 1284.4 packet /C—BT 1284, packet
U3 ] :
D3 SBP-2 Memory bridge N
= IEEE 1284.4 Push to Pull IEEE 1284.4
o =L enl '\ Pull style 1284.4 packet /1—
c%n 1284.4 packet CBT / CBT )|1284.4 packet
R SBP-2 Memory bridge N push
>
IEEE 1284.4 . IEEE 1284.4
m Push style transaction
% 1284.4 packet C B T / 1284.4 packet
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Gap between implementation and specification (1)

* Implementation of multiple logical channel through SBP-2

« How many logins does one printing session require ?

 Build multiplelogical channel internaly with in one login

SBP-2 has mmultiple channel capability. However SBP-2 driver requires
1284.4 packets to be unpaket and re-assigned to SBP-2 logical channel.

* Requires multiplelogin as same as number of the logical channel

Smart and simple. But this way does not give any answer for login race
condition from many hosts.

¢ Prioritized logins

Primaly login negotiate data session, then secondary login starts data
session (printing). Epson proposal Rev. 0.4 choosed this way.
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Gap between implementation and specification (2)

» Keep connectivity even if printer has some trouble while printing

AO size plotter application requires more than 720 dpi resolution with
full color. Printing requires more than one hour.

* Functionalty provided by Epson Protocol

» Conditionsfor printer to be considered unresponsive

¢ Conditionsfor host to be considerd unresponsive

¢ Tickle packets exchange between target and initiator
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Design feature of Epson Protocol (1)

 Guarded data session assoociated with two logins

Status Session

Host 2

Data Session

secondary login

logout

rimary login
Host 1 2 VL
. - .
Host 2 ° primary login >
PY 0 logout
® primary login
Host 3 ° >
¢ o
P ® < logout
®
o
°< logout
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Printing



Design feature of Epson Protocol (2)

 Prioritized request manipulation

Status Session has higher execution priority

Status Session

primary login

>

Host 1

paper tray change command

Data Session

secondary login

status reply (status=printing)

>

logout

[
A

September 15th -16th 1997

O
Out of paper %

logout

Printing

Recovery

IPrinting



Design feature of Epson Protocol (3)

e Solicitation after race condition for logins

Status Session Data Session
rimary login -
Host 1 primary login_ Host 1 login request <
rimary login . ACCERE
Host 2 b y 109 > Host 2 login request
logout 0S >
< < Reject
Host 3 primary login > Host 3 login request .
« Reject
Host 1 logout o
< Logout
host2 is solicitated to login Solicitation
login request
host2 may logout Host 2 el >
< < Accept
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SBP-2 is not abstracted from Data Link Layer

IEEE 1284.4

SBP-2

* Multiple Hosts Connectivity

* Multiple Targets Connectibity

Session Layer

X
X

e Multiple Logical Channel

 Flow Control
Transport Layer

» Recconection after busreset
Network Layer

O
O
X

OO O] OO
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If you have opinion
please contact to,....

Fumio.Nagasaka@exc.epson.co.jp
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Thank you !
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